An efficient in vitro screening method for antitumor and/or antitumorigenic substances was established. The method is based on determining inhibitory effect of a compound on an RSVinduced tumorigenic process and the growth of the established tumor cells in a single assay system in the presence of normal cells. These effects were determined by inhibition of focus formation in a culture of chick embryo fibroblasts, while the nonspecific cytotoxic effect was determined by inhibition of the protein content of the same culture. The efficiency of this method in screening drugs was confirmed by testing various clinical and preclinical compounds.
Materials and Methods
Virus and Chick Embryos Rous sarcoma virus, Schmidt-Ruppin strain type A (SR-ASV-A), was kindly supplied by Dr. S. KAWAI, Institute of Medical Science, Tokyo University. Eggs of White Leghorn line S (leukemia , Mareck disease free) were obtained from Nippon Institute of Biological Science, Tokyo, and 9-to 10-dayold chick embryos were used.
Cells, Media and Culture Conditions Eagle minimum essential medium (MEM) supplemented with 10% Tryptose phosphate broth (Difco), 5 % calf serum, 0.5 % chick serum and 60 mg/liter kanamycin was used for cell culture. Cultures were incubated at 37°C in a humidified atmosphere with 5 % CO, Procedures for preparation of CEF and viral infection generally followed those of RUBIN°•') with the modification that the medium was renewed within 20 hours before cell harvest for secondary cultures. The secondary cultures of CEF were submitted to assay as follows. For an assay, I x 10° CEF suspended in 4-ml culture medium were infected with 200 focus forming units of SR-ASV-A (no viral infection in control) and placed into a 60-mm Petri dish (Falcon). After 20 hours incubation, the culture fluid was removed and 5 ml of medium containing 0.75 % (w/v) Bacto agar (Difco) was added. Thus, a cell sheet with an overlayer of gelled medium was formed. A test sample, dissolved in 2.0 ml of the medium was added on top of the gelled layer within 24 hours after the cell seeding and culture was reinitiated. A control run received 2.0 ml of the medium, otherwise the same as a test run.
Determination of Biological and Biochemical Effects
An assay unit consisted of 3 dishes. The number of foci and the amount of protein in a dish were determined (see below) at day 8 of cultivation and the results of 3 dishes were averaged. In order to determine the number of foci and the amount of cell protein in a dish, the cell sheet was first fixed by the method of SIMINOFF and REED8) with minor modification; the top liquid medium was removed and the remainder including the cell sheet, together with gelled layer was fixed with 2 ml of 95 % ethyl alcoholglacial acetic acid (3:1) for 20-30 minutes. The fixative and the agar were then carefully removed; the fixed cell sheet on the dish was gently washed with sufficient amount of tap water and was dried at 37°C in an incubator. The number of foci was counted on a colony counter (Digital Colony Counter EKDS DC-3). Then, the same fixed cell sheet was submitted to determination of the amount of protein by the method of LowRY°) and OYAMA10) with crystalline bovine serum albumin (BSA) as standard. Inhibitory effect of a test-substance on cell-protein synthesis is expressed by the following equation. 
